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(57) (57)[ABSTRACT OF THE DISCLOSURE] 

mm] [SUBJECT OF THE INVENTION] 



T-Y K V V ^^ib^OiSJi^ Interruption of vibration of low frequencies, such 

$k.<D$kW}^ RX$Z.h V 1a(DW$& as idle-running vibration, and high frequency 

t & 6Mffl$$c<DMW}<DT!!&Wr% vibration leading to harsh sound is aimed at. 

[£¥&¥&] [PROBLEM TO BE SOLVED] 

^!ftffc(£S^$tL5±&&3i&P Three vibration-proof mechanism sections 

Mtt6b* MfcWl^lfe £ft<5 which become insulator 7 and said insulator 

b<D?$\z, yf> from liquid chamber etc. serially are provided 

i/=L u—fr 7RT$^f&.'{ l^'y=L between up connection member 6 connected 

\y— ^icS^'J^, Jf£i>3£;fr»ib# with vibrating body, and lower connection 

3 MWtttZo member 9 connected with vehicle-body side. 

Ziiib&VjMfflffifr&Hl , 2, 3 Each of these vibration-proof mechanism 

\*Mfc(0%lX£ti&&M 1 1 » sections 1, 2, and 3, it is made of diaphragms 

2 1, 3U, £jBE3;fcte*^ 12, 22, and 32 which divide between liquid 

JE^A^tiSWHl 3, 2 chambers 11, 21, and 31 which seal liquid, 

3, 33i, Ztib&W^t¥ balanced chambers 13, 23, and 33 into which 

W^ttD^^it^i^y^ f 77 negative pressure or atmospheric pressure is 

^12, 22, 3 2 bfrbfe <5o introduced, and each of these liquid chamber 

JbfB&— 1 3 RX$%ZJ¥- and balanced chambers. 

^2 3\at, ty&^&l 5, Through change-over means 15 and 25, 

2 5 tzitiz^.!£ continuously, negative pressure or atmospheric 

3l$i!&*JK: % fo^V^iBf/Eitf) pressure has fixed cycle in said 1st equilibrium 

^ /V^hr>X^t^.\zM?<^ chamber 13 and 2nd equilibrium chamber 23, 

tiZ i o lei - 5 0 ~ <D X o and is alternately introduced into them. 

&3M£l 5 X 2 5<DftWl%UM Control means 8 to control action of such 
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i~Z>ffl'M^%k 8 %Wttf 6 0 change-over means 15 and 25 are provided. 




l^fFfS^O^HJ [CLAIMS] 

[fl#3® 1 1 [CLAIM 1] 

MW}fcfcJb.<0tftft,ti5±M In vibration isolator of liquid filled system 

M&Uttk , ^.ft®!\<Dt >v^£ comprising top connection member attached to 

Kl®9tttt bti5TpPj§^oP^ vibrating body, lower connection member 

t, Zhb ±UM1feWtf t TU attached to member by the side of vehicle body 

W&Wftt<Df$\zfo<}X±MWi etc., insulator between the top connection 

WiW frb<DWiW}& v 2ki\Sl.RXfMWr member and lower connection member which 

-fZ^ y'ya. V— & i:, ^i$H' absorbs and interrupts vibration from the 

yi/^ u— $ \z%\^X'M-??\\\z.Wl above-mentioned vibrating body, and 

t>tiZ>i><DXfoiX#HLffiiii!i£. vibration-proof mechanism section formed in a 

fii1fcXfoZ)Wfc(D%iA&in : 5}& liquid chamber which is serially provided to said 

%mzXMf$,£tiZ>P5MmffiU insulator and seals liquid which is 

a>(b&5?&#£J-A3:o|55M incompressible fluid, 

^gK&^T, ±.td,V5Mt&MM while forming the above-mentioned 
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^JEE|g'l4^^^#)'A^tt'5 vibration-proof mechanism section in the liquid 

tfc'Mb, &Ei$.tzitjz%.Bi<DT& chamber which seals incompressible fluid, the 

A£inZ>¥$iM b x Zti balanced chamber into which negative pressure 

b W-ffiM b <D M £{t#J 5 Sf-ttPS or atmospheric pressure is introduced, and the 
Wkft-y^ -Yyy-kbfc diaphragm of the form of an elastic diaphragm 

■f2>bbi>fo s £|£E&&tttMi!&B which divides between these liquid chamber 

%ffl&MWOft* ZtibW&M<0 and balanced chambers, two or more said 

Pi$8.WM1&<0 0 h<Of&—(Dp3Wi vibration-proof mechanism sections are 

WMU (,9S— VifflffiMU) t-i£ provided, and it is connected in the orifice 

tt^ftfcjf&sE WM) bf& (large-diameter orifice) of large diameter 

~(D$5MW&v$ (Ml— ViW^M between the liquid chamber provided in 

U) fcf&tfbtitcl&M (W,ZM vibration-proof mechanism section (1st 

b<F>?£i : fctt&<Djry 7^7, vibration-proof mechanism section) of 1st of 

(.jz&^rV 7 a *)fcTi!l&jL^ these multiples vibration-proof mechanism 

IMM-mmm^W sections (1st liquid chamber), 

fibfotzMH WM) bffc and the liquid chamber provided in 2nd 

HWKSHftpIS [%^ViWLWi$ vibration-proof mechanism section (2nd 

pB) \z.WtVf^>h,tzMM ($&EM vibration-proof mechanism section) (2nd liquid 

^) b<DTH%/b&<Dj-y -7 4 7* chamber). 

Z<D£ o ftfllfiJcfcioV^Tx _hi£ Moreover, between liquid chamber (1st liquid 

%— B^fiiflWBWRfrS>JT'fc 3 F chamber) provided in said 1st vibration-proof 

WsL W-MM) (Db^L 7>\z. mechanism section and liquid chambers (3rd 

it, MHi'ttcltiz^.Hc.O o h< liquid chamber) provided in 3rd vibration-proof 

jj(Db<n&, tiU#l# mechanism section (3rd vibration-proof 

f*£:fr LTil^ft)^ ~£.tclt, mechanism section) is connected in small 

^ y 'JyWsShK l*l#l LtzVtMX* diameter orifice (small diameter orifice). 

£SIC ^.A&tiZ>& o 131 "f" -5 In such a composition, in place of balanced 

b b fcl£ v IM^UPjW^M^ chamber (1st equilibrium chamber) provided in 

\Z.Wt\1 htitz^W'M (Ifeimi-W said 1st vibration-proof mechanism section, one 

iO (Db ZLblZ.lt, jkHiiZfclt among negative pressure or atmospheric 

jz%.BL<7>?lb, v>i* tifr— ~)j(D pressure of things is on continuous target 

i>(Dfc, Mffl<D7kTf'fcM\z.jfc C through change-over means, or, while making it 

TJIttWfc:, §Jjfc^»tf>#Jtfefls introduce alternately in the state where it 

16^S<3V , »T#A$ti5«i: o\z. synchronized with engine vibration, in place of 

Ltc^b : k%fWLbi~%i&fc1ftA balanced chamber (2nd equilibrium chamber) 
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^SSiiio provided in said 2nd vibration-proof mechanism 

section, one of things is continuously introduced 
among negative pressure or atmospheric 
pressure based on change-over action of 
change-over means according to run state of 
vehicles. 

[fl*«2] [CLAIM 2] 

ftfibfttclX <9 #tf ti<5 Liquid filled-system vibration isolator wherein, in 

W&Uttt, MfcW<DJ the vibration isolator of liquid filled system 

\zft9ttfthti&TMffl&Wft comprising 

^tib±.%$M%p1$U kTM the top connection member attached to a 

M1&1$Ub<Dffl\zfo^X±MWi vibrating body, the lower connection member 

Wifcfr b ©SfbfcBMfc&TJ^ W attached to member by the side of vehicle body 

fS^y^al/-^^ ^t£<Y etc., the insulator which is between the top 

l/*/** u*— LTSyflmK connection member and lower connection 

It bti&h<^Xfo<>X#Hi%5& member, and absorbs and interrupts vibration 

^ffcTfc5^ft^#fA£ti5ft£ from the above-mentioned vibrating body, the 

^RU^WM^^>T^p^i^V 4 vibration-proof mechanism section formed in air 

t77 A£^LTffttt?>jft/5§iE chamber provided in downward-direction 

^^^fcXMf&£ti£$MWM section of liquid chamber which is serially 

pB t % }&fo13A&<D$5 provided to said insulator and seals liquid which 

IS3£Bfc:Jo^"C\ ±fEB&fii<!lfll is incompressible fluid, and said liquid chamber 

±IH>f yVa through diaphragm., 

IflUCT* ^OllJg;a^$c$tiS the above-mentioned vibration-proof 

M^frbfth t><£>"C&o~CJhf2 mechanism section, in one part of the 
-Y ^C/jx Ix— above-mentioned insulator, is made of liquid 

$H£ft& > =il£±iE chamber in which the cavity wall is formed. 

t^y 7 4 * frfr LT±lE?l£& It forms through a diaphragm between the main 

A s 8clfi"?"5 <fc 9 t£iillp£;tx5 <t chamber directly propagated by vibration from 

fcfcfc. ±IB±^^©raas, M the above-mentioned insulator 

fttt>b#5£— ©tttBtR (IS— The accessory cell which between the 

tfc^J^) htitcM&ti* above-mentioned main chambers becomes 

btZ&WlMbs ±IE±=i£: JblE from composition partitioned off with partition 

3&— ft§MK t <DT%\zyy(^7 7 plate (1st partition plate) of 1st which is made of 

LTT^fiJc &ti 5 1> rigid body while connecting so that the 
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otxA£tt{l^ff0 9*)> above-mentioned liquid may flow through said 
V vftijj*— %<D t> (Dti^A £ ti main chamber and orifice, the above-mentioned 
X o \z.y&&L £ titzW-W^. t > main chamber and said 1 st partition plate. 

lEi^rtT'feoT^IB^^^ilr Inside of negative pressure or atmospheric 

B$LirZ>y'< J r7 : 7 J*<T>\l)5% pressure, while making it made of balanced 

KTs h y s*$fcFB<D$&lL(Di±$}%ji chamber formed so that one of things might be 

(M~ft.tyWL) SrfStt, introduced, 2nd partition plate (2nd partition 
^i£^~tt#J&£>— plate) of stopper combining is provided in 

($P®fS&^i"?"S^5— <D#l) 7 upper-direction section of diaphragm which is in 

<i !)7>f^) $:WL Its the above-mentioned main chamber and forms 

Z.<DX. o ^^^ic^ol^Tx the above-mentioned balanced chamber, 

±.H&¥ffiM\z±.tZ'&&t.tH$jz furthermore, providing 2nd orifice (2nd orifice) 

vvftid*— ;£tf>t> which has major opening area in one part of 

<p£, 3:^*^^SIIiH:RJH$* said 2nd partition plate 

"C3S£H2^A£-£"<5<fc 9 (£#J& In such a composition, change-over means 

ftWi : fc1~ %>ty%k^WL : %:WLtt ^ 35 which carry out change-over action are 

(c % 1^0&3M£69#)&fNte£ provided so that the above-mentioned balanced 

rffiMi~Z>ffl'$^tk%Wll'tZ>£ 0 chamber may be synchronized with engine 

ttfc^: t £r#H£lc£"t"58£'ffc#t vibration and one of things may be alternately 

ARPjM^Mo introduced into it among the above-mentioned 

negative pressure or atmospheric pressure, and 
control means to control change-over action of 
said change-over means are also provided. 

l%W<DVtW£$iW] [DETAILED DESCRIPTION OF THE 

INVENTION] 



[000 1] [0001] 

imwnmi- aftfflfa* J [technical field of the invention] 

fh&M^^&titcM This invention relates to vibration isolator of 

ft (ttfc) <0MWiftmK&^ liquid filled system from which the 

Tl&fil$)^:£>#£)ti<5 <fc 0 \z. L vibration-proof effect was acquired based on 

tcWifc%iA&,£>p3M&W.\z%Mi- flow effect of fluid (liquid) which it sealed inside, 
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5h<D~Cfo9 s WM\H<D while making made of easy structure the 

&fc&ft1lL<Dffl&^lzx%tiWii~ excitation apparatus which excites liquid of 

<£k -tW#n^^it£f$¥#^is liquid chamber interior on specific frequency in 

& J: o <b (fc particular, it is related with liquid filled-system 

rtimioT, &Wl&W$<frh vibration isolator to which it was made to 

^M$^^\^fc>tcr>X<DW&M perform many kinds ranging from low-frequency 

M^WzShMWrte . region to high frequency region of vibration 

t>-£ 5 X o L tcti&fo A^RS interruptions by this effectively. 

[ 0 0 0 2 I [0002] 

[»gf] [PRIOR ART] 

ViWkW<Oo feu SfSb^ Inside of vibration isolator, in particular, by the 

$$<D^ l/^l/^fyl/ b^rfcfoo engine mount for automobiles, etc. 

WiJjWXfoZ) t ^Lh<0^ Since the engine which is power source is what 

yi?^, Ky >;/il$5<£> is used in various situation from state of 

^1j4^S±Ie1^I^$T© idle-running operation before the maximum 

Plk ®^<^tfc&T"Ci3l#] £tb<5 rotating speed, it must be what can respond to 

T b<£>"C&<5f;:#>, j£v>ffiL@i<Dj§i frequency of wide range. 

$.$kfcMl&X*% £ h<W?£lfti Moreover, in recently, tuning of engine mount 

tf#?>#v\» jftiftfcisv* for interruption of harsh sound relevant to 

Tfi, JfcRftSEft&^filb"? vibration of 100Hz or about 600Hz which is 

fo5 1 0 0 H z & L 6 0 OH comparatively high frequency vibration is 

znmtnMmzmmirZ^hV performed. 

^-(DMWr^ &$)t L7t. xys? in order to make it correspond to such two or 

y^r (Df-zL— ~Z/{fi$%r more conditions, while providing liquid chamber 

ftfrfriZJ: o C^ot^So 1 in core, liquid filled-system vibration isolator of 

©i o type which has liquid bag which carries out 

£fc#>K: x fa1$\zWLM%Wt\1f % volume change to said liquid chamber interior 

tttl:, ^^WMfa\z.%f'RZ<T) on specific frequency is thought out, for 
J^$^(£T^fl£ > fb£:~t" example, it is already well-known by Japanese 

©&*Tt~ 5 9 4 ^(DWL^mX^ Patent Publication No. 6-29634 grade. 

7Lt£ % #£¥6-2 9 6 3 4^- 
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[00 0 3] [0003] 

[*W##ftL«fc 5 [PROBLEM TO BE SOLVED BY THE 

M] INVENTION] 

bZ.Z>X\ ^<D / jk%n<D'i><Dlt* By the way, this well-known thing carries out 

^^F*iK:i5fE#$t£:fgf;j-6<fc 5 {I volume change of said fluid bag on fixed 

i~<5<fc t i>\Z- s ^^ffifaUktefft frequency while providing fluid bag in liquid 

fe<OR&1k\z.X&fflRik £ -£ , chamber interior. 

d^i(c<toT^"t s 5liti&i£^<fc It is made to make liquid of liquid chamber of 

ot\ MW}AtlM<DWil3L<Dffi.fc vibration input side flow to liquid chamber side 

y 7 >f ^ Srih L of another side through orifice by pulsating 

^18J~- t ftcft KILT pressure produced by this. 

<b<£>"C&><5 0 ^ffciftfcti. Specifically, in low-frequency region which was 

KU >'?WiWi : %:^b LfcfS mainly concerned with idle-running vibration, 

M®LW$LXte.^ IMWMXtiM hydraulic pressure of liquid chamber of the 

<Pf&1iEO?&JEE$:±#£-y:T* M above-mentioned vibration input side is raised, 

$cs#l4;$ s # h ti& LT high damping property is made to be acquired. 

h<OX*h%> 0 ~£tc s — ~)5^ Moreover, on the other hand in high frequency 

%W^MM\^-^i^X\%^ _k!2fil region, hydraulic-pressure raise of liquid 

%At}M<DW^f^<OWBc.±.^-i: chamber interior of the above-mentioned 

[sJiS:-t~5 £ o \c LT\. {E£Ib/*-$ vibration input side is avoided, it enables it to 

^t^r#f)H5 <fc 5 LTV ^5 obtain low dynamic spring constant. 

h<OXfo%> 0 \sfr\st£i£b^ ft However, about the latest engine mount for 

58.0) g W)&ffl ^ yi? s"? tyi/h automobiles, vibration about engine shake with 

fcgfjLTte, (S^&^^co^tb an eye on holding down the vibration etc. 

t LT % ttJ>^ i&fli&fbi" constitutes object by reducing dynamic spring 

SliliioT, ZO&W&BM constant as a vibration of low-frequency region 

SriS-lt 5 X o CI t Sr5§.V> by raising idle-running vibration with an eye on 

b~f K y y^MWJs Rlf avoiding the resonance phenomenon, and 

WLMftfe %M$>Z> Z. blzXi damping property. 
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[00 04] [0004] 

Z.(D£ o Z>£zWlzMffc In order to obtain vibration isolator made to 

$"tirfcl^^^©Sr#5 tztbiz correspond to such opposite conditions, it is 

ft, MW)Aj]M<D}$1zLfil<DMfc inadequate only by exciting liquid of liquid 

£ N ^(cl^^BfeSV^i^tKCT chamber interior of vibration input side in phase 

M&1r&1£ftXl*?f+ftXb or antiphase. 

So ^(DX o &l9H^£fl¥3s:"^ In order to solve such a problem, to any 

£fc#>tc:, T-Y Ky l/?WiWi : fc vibration of vibration of low-frequency region 

±<t Xstc&M&W&V^WiW}^ R which was mainly concerned with idle-running 

t^Cl h 9 ifGOjP^S t & & ^JrI iBt vibration, and vibration of high frequency region 

I&$c<£>^Kj<7\ iLOSHi&le: leading to harsh sound, it is as follows. 

M LX t> , jgfiMb (IS It is objective of the invention (subject) that it is 

l&'^^rtt) $r#S^lt^"C^ going to provide liquid filled-system vibration 

o (C"t"6 <t 1 & M % ^^v* isolator which enabled it to acquire high 

&M1kb Lfc{Sil^ damping property to vibration of low-frequency 

^^(D^ibfcMUT^r^^S^ region which made engine shake object while 

tt£:#<5 Cl t ©T^ <5 <t 5 m L enabling it to obtain low dynamic spring 

fc, ¥&#l+A^I&fii^fi£$l > (& constant-ization (low vibration spring 

Li 5 <t1"60^ x characteristics), 
ft (BUB) t?a>5. 

[0 0 0 5] [0005] 

IRH*#*t-5fc*<0^®] [MEANS TO SOLVE THE PROBLEM] 

±IE!iy§i£^&"^£fca6t:: N In order to solve the above-mentioned subject, 

$&$M\cio\s ^XiiHk(D X b te^Hk. we decided to adopt the following means in this 

SrifS Zhk Ltz 0 -ttefrh, invention. 

ft^9 1 IEife(O^K(c:^oV^T That is, top connection member attached to 

12, WiWifcfcfyV) ft-tf bfriZ> _h vibrating body in invention of Claim 1, insulator 

&#W<D*i"< of lower connection member attached to 

^lZ-&VttftbtiZ>T&i3H&U member by the side of vehicle body etc., and 

Ut^ Z.tih±M>iM1&%$U tT these top connection member and lower 

pPiI^p|5Wi:coF^^fcoT±l5 connection member which does, and absorbs 

MW}fcfrb<DfaW}%$ki&RXfM and interrupts vibration from the 

Wri~Z>4 yy=>- \s— # t s Si£ above-mentioned vibrating body, it is related 
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-Y y is*, ^(i^fLTiI^Jtc with vibration isolator of liquid filled system 

WLtf ?>ti<5 h£>X*hiX#J£%$ which is made of vibration-proof mechanism 

t£^f£^fc£^#^£fA£ti6 section formed at liquid chamber which it is 

&^^\zxMf$£ti&ffiWiW$$ serially provided to said insulator and seals 

% t ^ frht£% 7l£##t A^<£>ES liquid which is incompressible fluid. 

Wi$£Wi\~ffl LT N Jh!EB$8§#l^ While forming with diaphragm of the form of an 

WJ£$i\i%iifc<Dl3A&ti elastic diaphragm which divides between liquid 

<5fj£i[ t , ^JE^yhfi^c^JEco chamber which seals incompressible fluid in the 

SSA^ftS^PfKlii:* above-mentioned vibration-proof mechanism 

M t W-Wi'M t <DF*\%:i±$] 6 #14 section, balanced chamber into which negative 

M$%$k(D 4 ^y*7 J*t\z. XM pressure or atmospheric pressure is introduced, 

f$~$~Z> k thfc, ^tfrffiWiWtM and these liquid chambers and balanced 

£B£rS&flS8l!fj\ ^tibW&M chambers, between liquid chamber (1st liquid 

(Op5W^M(Ooh(D%~ (DBS chamber) which provided two or more said 

W$M%$ \z vibration-proof mechanism sections, and was 

Kit btifcMlsL t provided in vibration-proof mechanism section 

®— ©B&SflfcflHR (^— BSJg$S (1st vibration-proof mechanism section) of 1st 

flllW) fcWLft bti1tt&M (%— of these multiples vibration-proof mechanism 

W&) ^©BflSr^cSO^y sections, and liquid chambers (2nd liquid 

^•(Mt!i7^f^) chamber) provided in 2nd vibration-proof 

Ls iztc* ±IS^— P5WiWtMp$ mechanism section (2nd vibration-proof 

l^Ktt btitcffiM (9§—Wll3£) mechanism section) is connected in orifice 

b%=<DVoW®MU (large-diameter orifice) of large diameter, 

ttlflKB) KWL\^bfi1tWL^ {% moreover, between liquid chamber (1st liquid 

=fflM) i©rafe/J^S©t!l7 chamber) provided in said 1st vibration-proof 

-f* } J 7 <<( X) fcTaS mechanism section and liquid chambers (3rd 

^L, Z(D£ o ttffi&Kte^^X, liquid chamber) provided in 3rd vibration-proof 

_tf£l£— ®5MWMp$fcWttf hix mechanism section (3rd vibration-proof 

(%— ^PfRiQ (OtZ. mechanism section) is connected in small 

5fc W\ ^JE^ fcfi^^JEEtf) o diameter orifice (small diameter orifice), in such 

^-Ftifr—jjOhOifi* W composition, in place of balanced chamber (1st 

LTii^ftJtc. £fc equilibrium chamber) provided in said 1st 

its ^^^s^WiWitefflffl l*tzft vibration-proof mechanism section, one among 

$3"C3££M. ^A£tL5<£ 5 t£ negative pressure or atmospheric pressure of 

"f <5 £: £: t>tc % _hlE^~R>fif#| things is on continuous target through 

JSglUc^tf P> titz¥>W£ (%IL change-over means, or it is in place of balanced 
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¥$r^) <DbZ.*>\z.ft s jkELt. chamber (2nd equilibrium chamber) alternately 

fcli^^JEEtf) i provided in said 2nd vibration-proof mechanism 

%<Dh<0&^ MWiOfeffftWilz. section in the state where it synchronized with 

J&CTM-ftrt^ #Jt&¥48:£>#J engine vibration while making it introduce, in 

&f£ibK:3S<5 V ^"C^A & ti5 <k negative pressure or atmospheric pressure, one 

p f£ L & £ i: t t of the things 

fc 0 Responds to run state of vehicles, on 

continuous target 

It was decided to take composition introduced 
based on change-over action of change-over 
means. 

[00 0 6] [0006] 

o £r$c<5C: b X By taking such composition, the following 

0 \ ^HWKi&V^Tte&tf) «fc o effects will be presented In this invention. 

ftf£ffi£rM"t"5;i£ hfeSo ir That is, vibration from vibrating-body side is 

fet>%s&Wlfcfflfrb<OMW}\i&* propagated through the above-mentioned 

_hf5i$^§CW?r^ LT, =f J*tf connection member to insulator which is made 

%pfr httft'i Vis*, of rubber material etc. 

f53S£tL5o ^tUciioT, ^ By this, said insulator carries out vibration or 

Ifc-f \s— $ HWiW) h £ 1/ N deformation. 

tefS^SrLT, ±i§xLAt)Wi%(0~ The great portion of above-mentioned input 

jzUfr&vMh&^ttMWilr vibration is absorbed or interrupted. 

5„ t£oT, ^c^O^tbfi, d Therefore, a great portion of vibration will be 

y is * u— ^ <2>gB#"Cil#r interrupted in part of this insulator. 

b bte%>&^ — gB<£>t> However, one part will not be interrupted in 

<£>{3\ ^$.4 V— ?<Db place of said insulator, but the following 

ZZ>X*teMffi£ti-f. fctDfofa vibration-proof mechanism section will be 

WMtoO hZ.h T-ii^r ZtiZ^ interrupted. 

btttZo Ztib<D&pj Next, concrete effect in each of these 

Wifflfflabiztetf Z>Mrfc&)YE%lz. vibration-proof mechanism sections is 

ov^TffcBJ-f So *f\ demonstrated. 

>T4 h*y y?MW}fctti-Z)& First, vibration-proof effect to engine 

jgffrffllcov ^T&ffli~Z> 0 i <D idle-running vibration is demonstrated. 

M^. b 5 2 0 In this case, frequency used as object is 20Hz - 

H z ~ 4 0 H z g&"OS> 5 0 * about 40Hz. 
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01 fiO^~¥$r^ft(Cx Then, negative pressure is introduced into 2nd 

^J&^SSrfl" Lt^E^iA equilibrium chamber interior of FIG 1 through 

U Siil¥fi©tiiS:f change-over means, volume of said 2nd 

p£"f5o ffitiH equilibrium chamber is made into zero. 

WMUK-temyj ^77 J** That is, diaphragm in 2nd vibration-proof 

W% L&v^^fcl'T&Ko ^. mechanism section is made not to act. 
<£>«fc o fttfcfl&fc&V^T \ %— In such a state, alternately, it has specific cycle 

W&ffi&tDW,— ipfil:, Affi (frequency) in 1st equilibrium chamber of 1st 

* fc(i;fcMJEE$:£Slc N ^^(D vibration-proof mechanism section, and 

(JilS^c) teh'zXM negative pressure or atmospheric pressure is 

A£-£5 i o Kl-5 0 introduced into it. 

±l5^f W*. U'— ^<DT^pP(^. As a result, liquid of 1st liquid chamber interior 

WLtf Wi1& } fa<nW.fc provided in downward-direction section of the 

it. tbfeft !/7/f7 £il otl above-mentioned insulator tends to flow into 3rd 

H#£=i[|*3'^ d: jjftii. J: 5 tt5 liquid chamber interior through small diameter 

i>K %®*V7'(Xftfcft&~f orifice. 

%fcfc(DWfc$zWiM$3&. <£ I? t> However, negative pressure or atmospheric 

M^^M^M. (MWiWO l£T±iE pressure is introduced into said 1st equilibrium 

¥4^77 A/6^pjg£;ft,5 <fc o chamber interior so that it may excite the 

_hfE!£— F*3(£^JEE$ above-mentioned diaphragm on frequency 

fcte^^JEE^^A^tuS <k 9 (frequency) higher than liquid resonance 

ftoTVSWC, _hlE!g— ft£l£ frequency of liquid which exists in said orifice. 

I*l<£>?i£ffcte, ±.HZ'b&k$ m V 7 4 Therefore, liquid of said 1st liquid chamber 

.^{IWijJftti&v^J; o \zt£& 0 interior ceases to flow into above-mentioned 
IWUoT, ±te^— small diameter orifice side. 

<£>¥KJEtf>:tft$|/& s ;*:# < U By this, state of hydraulic pressure of said 1st 

AftMWifcMLTffltiLlrUftMX* liquid chamber interior is fluctuated sharply, 

±ISM— ffiMift<DiflifotiN§.Ws £ liquid of said 1st liquid chamber interior is made 

it hlhZ) Z.b bfcZ> 0 ^ttDffi^ to vibrate in the corresponding phase state to 

*s It 5 input vibration. 

<D±.&&ftiK.btiZ> b b*£ As a result, raise of dynamic spring constant in 

& 0 Wi^^^^(Oi& this vibration isolator will be restrained. 

ffiit&htc h £ti£ £ b b # That is, reduction of dynamic spring constant 

•So will be brought about. 

10 0 0 7] [0007] 
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Mffijitff SffiWi Moreover, it is vibration produced during 

TrfcoT, ±IHT-Y Ky^^SI vehicles run, comprised such that to engine 

!$!)<£ 9 i>1Efc{&ffi$.&(Dffi.W)X' shake which is vibration of low frequency 

foZx-yi/yis*— ^{c*fbT further, it is as follows than the 

it. H 1 fc&t^Ts above-mentioned idle-running vibration. 

M;ftJE£^ALT N ¥ In FIG 1, negative pressure is introduced into 

tl^ii^f d (D&Wilz-f 1st equilibrium chamber, volume of said 1st 

<5<> i~ft;b*>* ^— Kj#l$l$NH5 equilibrium chamber is changed into state of 

(nyj^yy&ZftWi&itte^ zero. 

«fc5£"t"<5o -Oi^fftil; That is, diaphragm of 1st vibration-proof 

tev^ ^>i?y%F(DMWaifcfr mechanism section is not operated. 

bAiMMW^U \^MWii^&^ £ In such a state, when vibration propagates from 

titz.Ws'a-. ±IEj&— }&i&ft<OW. vibrating bodies, such as engine, to up 

Ebf;£_h#LT* #£l£[F*J<£> connection member, hydraulic pressure of said 

Wfc\tt$k* V7j^ £ril CT 1st liquid chamber interior raises, liquid of this 

%—V5ffl®fflU<0%ZM"£^ t 1st liquid chamber interior will flow to 2nd liquid 

MW}~f&Z. t ht£%) 0 Z.<n>%— chamber of 2nd vibration-proof mechanism 

W&fa<r>W&<T)-k%jS' !)7^^ section through large-diameter orifice. 

^iiDTW^tUbf^ffllCjioT, High damping property will be acquired with 

iSifc£s$M4## 1 1 & flow effect which leads large-diameter orifice of 

5 0 ^WfeS^ 1 0 H z ffl&(D liquid of this 1st liquid chamber interior. 

M&Wt&^'f&^yi/yi'^— As a result, vibration about engine shake which 

^l£§l^5^!fij;0 5 #];i&£*i<5 has frequency of around 10Hz will be held 

Ztkft&o ft&s Z.<D^yi? down. 

y-yzsL—i? £9hs Mf-fSTO In addition, vibration at the time of engine 

l&<Dh<7>X'h<>X$:M$Jii<DW8} cranking which is thing of low frequency more 

X'fo&^yi/y? yy^yp&f nearly further than this engine shake, and is 

£>fil!i!K foZ>lt s IZ&$&MW%'£.tc vibration of large amplitude, or about vibration 

&MM&&f%fK±-f Z>±Wfa<D of large amplitude produced at the time of 

^fjlcoV^Tfi, ±!E'h$£;*"y sudden start or sudden acceleration etc., 

7 4 XOfcRMzk V) . ZtibO vibration of these large amplitudes will be held 

~XW^<OWLWit^XM^fi^> Z. down with effect of the above-mentioned small 

bbteZ, rO/|^t!J diameter orifice. 

7 4*1$, ti§.W}fc^<Dt&%&f\z. Moreover, this small diameter orifice makes 

tell Z>$}fflffiM.<DAt)iz.M L liquid of said 1st liquid chamber interior flow to 

t\ ±IS^— W.M^<DM^W> 3rd liquid chamber side to input of initial-stage 
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-b!£# load at the time of wearing to vibrating body. 
^^^^p^jBE^^&^r^oJ: o It is made to maintain equilibrium of internal 
{CLTV^S&^'CfcSo pressure of each said liquid chamber interior. 



[0 0 0 8] [0008] 

£fc, ^^f^^OCl h 9 "mt L Moreover, to vibration of high frequency region 

XfcHM t 1 OOHz^V^ (100Hz made into problem as a harsh sound to 

L6 0 0Hz <D~&mWLW$ i V>& in-vehicle, or 600Hz), it is as follows. 

Kj£>FtLTf^ EUM^tt^^ Atmospheric pressure is introduced into 1st 
— K1S^^lflU£:&tt6f£— equilibrium chamber in 1st vibration-proof 

^t^JGE^A^^ mechanism section in FIG. 1. 

¥W£%3:%?$%k(DftM\Z't This 1st equilibrium chamber is changed into 

<5 0 wftil^NN^ $$ZL®5W$k state of atmospheric-air opening. 

1f %^l^^t^>%ZJ?%^\z.\t Negative pressure is continuously introduced 

MI±%MMt$)l^A&-t ; b 5 into 2nd equilibrium chamber which can come, 

K:U ¥$&^2:^fH? simultaneously forms 2nd vibration-proof 

n<D#tfiak:*t"<5o ^tiK:<fc ot, mechanism section, said 2nd equilibrium 
-hpBiS^pPW^:^ LT^— chamber is changed into state of volume zero. 

faizfcffi&tiXMtzMWilts ^ By this, vibration propagated to 1st liquid 

^i?ft<^^f££^l&£it chamber interior through up connection 

<5# s . ^%^ViW&%%%Jfc$L member vibrates liquid of said 1st liquid 

ir ¥%^\tt%W&<n s >k chamber interior. 

US t #o X$$ 0 , w i {zWltt t> However, 1st equilibrium chamber which forms 

titz^^f § S fcSlftj this 1 st vibration-proof mechanism section is in 

*t"6cfc 9 i^&So -€r<Wfcp^ -t state of atmospheric-air opening, it comes to 

t&^f%&&^<DA£}MW}fcM L vibrate freely diaphragm provided here. 

T\ ±12^— ^lll^^ll£JEE±# As a result, it will avoid hydraulic-pressure raise 

^HJ^^tiSw^: hteV, of said 1st liquid chamber interior to input 

M^W£tfc<nW)' < ^'feWtiti&Mi vibration of the above-mentioned high 

1 1 &<5 0 ^tiM J: frequency region, it will reduce dynamic spring 

o X , wt>!) ef ©I^III £ & 6 constant of this whole vibration isolator. 

J$&&^(DfaW}$*MWr&ti£^ Vibration of high frequency region leading to 

1 1 &<5 0 harsh sound will be interrupted by this. 

[0 0 0 9] [0009] 

w£><£ b (^^^^(c&^Tfi^ Thus, in this invention, 1st equilibrium chamber 
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%— ^fr^RU^— and 2nd equilibrium chamber are maintained in 

^^M\WktL\^ $tf£$M negative-pressure state or the 

$.tzltj:%B.W;f&\z.$&Ff~t' 5 atmospheric-pressure state respectively 

f>\ fc^te, ±15^— ¥Sr^ separately independently, or it has alternately 

Kite, AJBE£ fcte^^vJEESr, specific cycle (frequency) in said 1st equilibrium 

SK^aeT^IM ^A' (JpliJfcfO chamber, and negative pressure or atmospheric 

$rt>oT#A£-£5«fc pressure is introduced into it, by this, to 

CftMioT, 7-^ Ky ^Plfii vibration of high frequency region which made 

Wlte'&Wb lstz.1&ffl&$ki&<DWi harsh sound object, it can migrate to frequency 

W}frt>* wt) Vllr&ttlkb Ltc region of wide range, and low dynamic spring 

itjJS$iU$^SIjib^"C\ Jfc^fS constant-ization can be obtained now from 

fflfDffl&W&fcibtz.^X * (Sib vibration of low-frequency region which made 

^^^^fctr^S-l <hd 5 t?#<5 idle-running vibration agent. 

So Z.<DtikW}'*%fe$k By this low dynamic spring constant-ization, 

ftl^iot, Ky f^filib interruption of idle-running vibration and 

RXfZ. h 9 ^{^H1"S^®J^3i vibration about harsh sound will be achieved. 

ffiitM bti<5 1 1 5 0 £ fc. Moreover, to engine shake which is vibration of 

{£Ji ®Bfc<0tfHBi-ca> 5 low frequency, it is as follows. 

f ys.—^\z.MLXlii^ ii5i#csE4# The interruption (holding down) can be 

t££#<5 ^ t \Z. J; ot, -?:Ojf| performed by acquiring high damping property. 

[0 0 10] [0010] 

, if 2 fEifcfl)* W ico Next, invention of Claim 2 is demonstrated. 

v»Ttft(!8't"<5o ^^totix Si This thing is up connection member attached to 

ItiftH:® 9 #(t £> ti£ -hglSil^j vibrating body, and a lower connection member 

t , *MJ£>p< v/<*?K:Bi attached to member by the side of vehicle body 

•?#(t btb6TpPiiS^pB$ti , etc., insulator of these up connection member 

wti b±.& y M%aUtt t TpPjI^ and lower connection member which does, and 

W^t^fUKh'oXl^MWlW- absorbs and interrupts vibration from the 

d>&0£tt$r!lKiK&tf)K0rf 5 above-mentioned vibrating body, it is related 

/fyi/ai/-^^ S$H'>"> with vibration isolator of liquid filled system 

3. U'— ^tc^LT&^Jf^iSltf b which is made of vibration-proof mechanism 

ft£t><ft^&oT#flE|fffi!faffc section formed in air chamber provided in 

T?&£i^fttf)l : tA&ti<5j{£iE& downward-direction section of liquid chamber 
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W^W$M<OT-%%\z?4 -t 7 which it is serially provided to said insulator and 

7 J*%ft\sXWttfhfi% , *EMM seals liquid which is incompressible fluid, and 

\zxM&£ti&$W@kffiUh , said liquid chamber through diaphragm. 

frbte&WfcltfA&^ffiM^W Main chamber which it becomes from liquid 

t3L§| LT\ -t!£l&^^ ; fH£&£\ chamber in which the cavity wall is formed and 
JblS^f ly^y^ — in which the above-mentioned vibration-proof 

T\ ^<D^^t^&&fi&WM mechanism section is directly propagated in 

d*ioft5 oT±!E'f 1/ one part of the above-mentioned insulator by 

v-zr ?frb<DMW)fcW£fzk vibration from the above-mentioned insulator, 

fil^ti&iiEi, ^^^.IsLk'b while connecting so that the above-mentioned 

%<D3r V 7 ^ * ('l^^r V 7 4 liquid may flow through said main chamber and 

7s) LX IM&ft&MWi'i' small diameter orifice (small diameter orifice), 

<5 £ o £ix<5 1 1 <>M % between the above-mentioned main chambers 

-LfEakiEt <DTz\fc s Wlfcfrhti: is formed through diaphragm between 

5^— (Di±$}$i tktyfa) accessory cell which is made of composition 

fcX^X btitc1$&frbtj:Z>B\ partitioned off with partition plate (1st partition 

^ t x -h!Ei^ t ±IE^— tt^O plate) of 1 st which is made of rigid body, and the 

%zb<DWz<?<<( -Y7y ASr^L above-mentioned main chamber and said 1st 

XM$L£tiZ> h<OXfoiX^ % partition plate, comprised such that inside of 

f±$>tzl±3z%J£<D o V^-fti negative pressure or atmospheric pressure, 

#<Dh<Oib^A&1ri£ 0 while making it be made of balanced chamber 

Mf^^titz^^^t , frhftZ> formed so that one of things might be 

X ofc1r& 1 1 ±!E±=£ introduced, 2nd partition plate (2nd partition 

ftT*fooT±1E^ifl££^J$i" plate) of stopper combining is provided in 

5^t77 J*<D}i)5%$\z.7s h upper-direction section of diaphragm which is in 

y/*WiffiV>Wi— OttSJ^ {%— the above-mentioned main chamber and forms 

f±^0^) £Sttt> 3lM, the above-mentioned balanced chamber, 

^tt^OtR^— ^U^^^^IBPE furthermore, 2nd orifice (2nd orifice) which 

M&^^hitfkfry 7 4 7frh becomes one part of said 2nd partition plate 

&<5J£— <D#V7s(7> (^ZL^ from large-diameter orifice which has major 

y 7 j 7s) jtWttt s JEM* <D opening area is provided, and it sets in still such 

i 9 ^^^tJc^^oV^T^ JhfH^SJ composition, it carried out with taking 

l£{£±fE^JE£fc&;^HO o composition which provides change-over 

i^-ftb^— jj<Dh<D$:^ ^. means which carry out change-over action so 

>i/>WiW}fcfflM&^X?£lLiZ. that the above-mentioned balanced chamber 

2^A£-tir<5 J; o tety$:ftW}$:~f may be synchronized with engine vibration and 
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5#J&¥4££^ti\ one of things may be alternately introduced into 

$}&%-%k<D$)%:fcWi%ffl'M'1r Z> it among the above-mentioned negative 

W$^Wt%:WLtt Z> & 0 1^ pressure or atmospheric pressure, and 

fi££rl&& w 1 1 Ltio provided further control means to control 

change-over action of said change-over means. 

[0011] [0011] 

^£>«fc 5 fefflufc&MZ) t By taking such composition, the following 

B , #38 W ic 331^ "t ct 9 effects will be presented in this invention. 

&t£ffl£S1-6:: 1 1 1" That is, thing of the fundamental point of this 

fci>*>» fc?&Vft<Dh<D'bs invention is the same as that of thing of 

ifEffjfczSl IE above-mentioned Claim 1. 

t> <£> i: IU C."C&> 5 0 JsATfc* Below, the concrete effect is demonstrated. 

^O^ftftftf^fflKioi^-TrtfclJfl First, to idle-running vibration, it is as follows. 

t"5 0 £f\ YyisifWSh By operating the above-mentioned change-over 

^>PfLTIi, _Lf2#J|&#Ix£:'f£ means, it has specific frequency to balanced 

CI h ^ioT, ±12 £ chamber interior provided in 

I^WT^rait ktifcW downward-direction section in the 

^rt'x ^iJBE^fcfi^c^JESr^F above-mentioned main chamber, and negative 

1£.<DMffiM(. : & t> o "C^Slci^A pressure or atmospheric pressure is alternately 

£-fr5cfc 9l--t"5o i"fcfr*>, introduced to it. 

ilB^U&^^SrON/O F Ff£ That is, pressure (volume) of above-mentioned 

Hj^iir-S £ t (£<fcoT\ -LIB 5 ! 2 equilibrium chamber interior is changed by 

ffi£ft<D&jj &3Ete$ carrying out ON/OFF action of the 

ii\ ^til^<t oT N ifE't' V*s above-mentioned change-over means. 

=LU—#&jYl,XAt}&inZ>T Hydraulic-pressure fluctuation in the 

4 Ky y^Wfitofc ioT4f 3 above-mentioned main chamber produced by 

±E±£rt^fSffi£tt£:!ftJ|X't" idle-running vibration input through the 

<5 <£ 9 f£"t~5 0 -t^lniPL -hIE above-mentioned insulator by this is absorbed, 

"f ^v'a. u—^&tJ^Kjfif^&lft As a result, dynamic spring constant of spring 

$$\Z.XM$,&tiZ>'^ : %i<DW)' < system formed in the above-mentioned 

^AEL$c;$ 5 <S;T"f"<5.1 £ £ &5„ insulator and this vibration-proof mechanism 

mf>td«toT, T^Kyy^ section will fall. 

^SiO®i|XST>*ji^r^ff^t>ix Absorption and interruption of idle-running 

<5 c: 1 1 1£ 5 0 vibration will be performed by these. 
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[0 0 121 



[0012] 



±157^ K y yftikWi J: Moreover, to engine shake which is vibration of 

9 hJL\z.'&Wi$LWV> 1 3&W}X'foZ> low frequency further, it is as follows than the 

iy^yi/x-^ Id*)- LTf3u above-mentioned idle-running vibration. 

±f5±iE £ ilM <t E>fiSI£r5l£$ni~ Inside of orifice (small diameter orifice) which 

St^^^W^t^-f^) connects between the above-mentioned main 

f*l£\ ±IE^^ s i5ll!)i"5 <£ 5 chamber and accessory cells is made for the 

ICU diUd-fcoT^ ^>'v ? >' above-mentioned liquid to flow, 

v"*— ^O^JjX&U^Bff&tTft It is supposed that absorption and interruption 

b^-bb LTV^o ~$~t£fc>h^ of engine shake are performed by this. 

IWxyi/y>>x- 9 l£§D"t"<5 That is, vibration about this engine shake has 

^i&te, IllOHz W&<om$L frequency of around about 10Hz. 

^£r ; ft"1~5t><E>"?fo<5tf>"C\ Therefore, it is difficult to aim at vibration 

tU£#L"C\ jt&'^Aii^SrfSK interruption by making dynamic spring constant 

■rz>Zb\z.&iXMW}mWr*m lowtothis. 

5 ^ b 13 ffiltTrfcSo ^ZX\ Then, in this invention, fixed negative pressure 

^^^ic&V^Tfi, _b!2R>^l is continuously introduced into the 

^p3J£^$"t"3±!2¥$iriE£— above-mentioned balanced chamber which 

ZiroAJEE&^IJHjlc^fAl^ ^ forms the above-mentioned vibration-proof 

i£¥8^<£^$S$'"£citf>:tfc$IU: mechanism section, volume of said balanced 

{&#f1~<5 0 ZtiizX-oXy ±IB chamber is maintained in the state of zero. 

i^irl'J^ir^rfl^^fiJc^H-S Inside of small diameter orifice formed between 

7 4 xfa%±.1EMW-t l the above-mentioned main chamber and 

IfiiWi'TZ) <£ 9 £ L , accessory cell is made for the above-mentioned 

^iftf-#9 3tettig^«toT, liquid to flow by this. 

j^^£>^c^j£:£C£-ti:<5 J; 5 Fixed damping force is produced by viscous 

(£-^*<5o ^tts CKD^^^jfc: drag accompanying flow of this liquid, 

iot, ±IS^ >- > i — $ And attenuation of the above-mentioned engine 

(DMM&M&X. 5 M"t"<5 0 shake is aimed at according to this damping 



— ^PjO^tT^f^Pp^i: $ To high frequency vibration of 100Hz 

ti&Zh V W<£>J^E <t & 5 1 0 constituting cause of harsh sound made into 

OHz4^L60 0Hzil© problem on the other hand while moving 

Mfflfo$L<DM.W}\z*i\sXli$, _L vehicles, or about 600Hz,is as follows. 



force. 
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The above-mentioned change-over means are 
operated, the above-mentioned balanced 
chamber is changed into state of 
atmospheric-air opening. 
The indoor volume will vary with these freely to 
vibration of the above-mentioned frequency as 
which the above-mentioned balanced chamber 
is input through liquid in the above-mentioned 
insulator and the above-mentioned main 
chamber. 

As a result, liquid in the above-mentioned main 
chamber can flow now freely through place of 
large-diameter orifice (2nd orifice) of 2nd 
partition plate provided in the above-mentioned 
main chamber, dynamic spring constant of 
spring system which this vibration-proof 
mechanism section forms by this will be 
restrained low. 

Therefore, the screening effect with respect to 
vibration of high frequency region will be 
heightened. 

Thus, change-over means which are made of 
change-over valve etc. in thing of this invention, 
many kinds of vibrations will be absorbed and 
interrupted by effect of balanced chamber from 
which the indoor volume varies with actions of 
said change-over means. 



10 0 14] 



[0014] 

Moreover, as shown in FIG. 2 in thing of this 
invention, it is in the above-mentioned main 
chamber. 
Comprising: 

2nd partition plate (2nd partition plate) which 
becomes the upper-direction section of 
diaphragm which forms the above-mentioned 
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balanced chamber from rigid body is provided. 
Therefore, when input vibration from the 
above-mentioned vibrating body is a thing of 
large amplitude, as for stroke to downward 
direction of up connection member produced by 
vibration from said vibrating body, this 2nd 
partition plate will be stopped by effect of this 
2nd partition plate. 

That is, this 2nd partition plate achieves role of 
internal stopper of this vibration isolator. 
And protection of diaphragm which forms the 
above-mentioned balanced chamber at the time 
of vibration input with effect of this stopper 
function will be achieved. 
As a result, volume change of the 
above-mentioned balanced chamber will be 
kept normal, reduction of dynamic spring 
constant can be attained now. 



[0 0 15] 



[0015] 



Bl&tf0 2$rSfcIftgiH-S o 
*SSMt 6 t T«Kt*£g&*t 9t<n 



[EMBODIMENT OF THE INVENTION] 

Embodiment of this invention is demonstrated 
based on FIG.1 and FIG.2. 
In addition, Embodiment of 1st is demonstrated 
among things about such Embodiment. 
It is the composition although related with 
Embodiment of this 1st, up connection member 
6 attached to vibrating body as shown in FIG. 1 , 
and lower connection member 9 attached to 
member by the side of vehicle body etc., 
insulator 7 of these up connection member 6 
and lower connection member 9 which does, 
and absorbs and interrupts vibration from the 
above-mentioned vibrating body, it is based on 
being made of vibration-proof mechanism 
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7 l/i/=L \s — sections 1, 2, and 3 formed at liquid chamber 

9 7 LTffi^JI-fStt hfift which it is serially provided to said insulator 7, 

h<OXh<>X%FBi%$\!£Mi$Xfo and seals liquid which is incompressible fluid. 

h%&fc<D%\A£fi&MlsL^f\Z-X And in such a basic composition, the three 

M&&fi%$MfflM%$ 1 * 2 V above-mentioned vibration-proof mechanism 

3 t s frbftftZLk t "t" sections are provided in this Embodiment. 

Z>hV>~Cfo£ 0 -tU"t\ That is, these vibration-proof mechanism 

0 ^S^^^^ioV^T^ iif£&j section is formed in downward-direction section 
WMffiftfrlt^ ^MM<DMWA^io of 1st liquid chamber 11 where it forms in 
V ^"Cfi 3 flitStt hfi&Xofcfc downward-direction section of insulator 7, and 
ot^5fc©t*i>6ot&^*> % vibration from vibrating body is input through 
^JxkBSfi*lfllpBf±* ^^v-n. the above-mentioned insulator 7, and said 1st 

^ 7 <DT%p$\zM$,£ti£ liquid chamber 11, comprised such that 

h<OXh<>XMW}f$frh<DWiW} negative pressure or atmospheric pressure is 

j^-hfcM' I/is*, u — $ 7 £r:fr L provided in vibration-proof mechanism section 

XAJl $ fift%~WM 1 1 ^ % (1st vibration-proof mechanism section) 1 of 1st 

1 1 <DT%%Hz.j&tfl formed with diaphragm 12 of the form of an 

fcct'fcot, ^JEE^fc elastic diaphragm which divides between 1st 

te^^JE^iS^jK:, *fcfi3f equilibrium chamber 13 continuously introduced 

aeT<£>1M $ nv (M&§SO Srt>o alternately with fixed cycle (frequency), and 

X&lL\L*&A£fiZ>fB— I £9i^L these 1st liquid chambers 11 and 1st equilibrium 

1 3, RTfZfibflS—fflsi 1 1 chambers 13, and downward-direction section 
t ¥1£r^ 1 3 t WfflSrft^O of said 1st vibration-proof mechanism section 1, 
5#ttPHIRtt«)^^r77Al comprised such that it is provided in 

2 (;:T0$£;ft,5^— <Z>E5iS$l downward-direction section of 2nd liquid 

{%— BftStiMftSlO 1 ts chamber 21 connected with 1st liquid chamber 

%&%~ffifflfotoMl<DTjjM 11 of said 1st vibration-proof mechanism 

fcWttf h fifth <DXfoiX x Jt section 1 by orifice (large-diameter orifice) 4 of 
IEH— ffiMWMU 1 <n%— large diameter, and said 2nd liquid chamber 21. 

Wk-kfeMyy 4* Comprising: 

tU7/f^) 4\cXM^^fift 2nd vibration-proof mechanism section (2nd 

1, ^^^^^^2 vibration-proof mechanism section) 2 formed 

1 (DTJjWzfflili bfifth<DX with diaphragm 22 with which negative pressure 

&oT, ^JE^ fcfi^MJBE^ii or atmospheric pressure divides between 2nd 

j&ftfc£A£ft5&~¥ftr£ 2 equilibrium chamber 23, introduced 

3 . IkXf^fih^ZMM. 2 It continuously, and these 2nd liquid chambers 21 
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2 3 b ©FBj£tt#J5 and 2nd equilibrium chambers 23, it is provided 
77A 2 2l£Tfl£j&cFtt in downward-direction section of 3rd liquid 

&1£~<D®3ffl&ffiU (i£~$)5M chamber (3rd liquid chamber) 31 connected 

flg$Jg|5) 2 b , ±IE^— WiW& with 1st liquid chamber 11 provided in said 1st 

ffiUl ItCWitf btitz%— j&^l vibration-proof mechanism section 1 by small 

1 b'b&<D#V 7 ■< x (/J^^* diameter orifice (small diameter orifice) 5, and 

]) 7 w 5 (CTilP&^ftS^ said 3rd liquid chamber 31, comprised such that 

Hcoj&iE (•g^EMM) 3 1, S it is made of 3rd vibration-proof mechanism 

3 1 £>T:frpl5l£s£tt section 3 formed with diaphragm 32 of the form 
bti&^OVfo'DX^ 1^B#:7C^C of a diaphragm which divides between 3rd 
Ei<DMX&foZ)'£MMfrbt£Z> equilibrium chamber 33 which is made of air 
W>=M / 4s'M. 3 3 „ RTf Z ti h % chamber where atmospheric pressure is always 
~EMM 3 1 b ^H¥$r^ (^^t introduced, and these 3rd liquid chambers 31 
^) 3 3b<Dffl £tt£l 5 RSJ^^ and 3rd equilibrium chambers (air chamber) 33. 

hzm=®fflmn3t, t>**> 



[0 0 16] [0016] 

Z.(D£. o £>&<5, #B£ As shown in FIG. 1, each vibration-proof 

St^Mfto&l, 2, 3#\ m 1 (3: mechanism sections 1, 2, and 3 which are 

?Flr #0< x tfc^3$I5# 1 4, 2 4 made of such composition partition off partition 

ZMXrWlttbti, SElwfi, members 14 and 24, and are provided, 

> # mb — ffc^lc^ furthermore, after being integrally collected with 

b #> f>tbfc 5 £T\ ±gfri]|££g|5 insulator 7 grade, it accommodates between up 

6 ^TpCji^ppPlt 9 b<DWi\z. connection member 6 and lower connection 

&fa&tiXW.W&[\ : &ViW&W. member 9, and liquid filled-system vibration 

ri^Elc £ ft 6 «fc :> l£ & o T V ^ £ isolator is formed . 

t>0>"C£><5 o t£j&^ In addition, it sets in such composition, negative 

ffitfUcto^^X ^ ±IE^— V5W8k pressure or atmospheric pressure is introduced 

ffiU\(D%— 3l£te, into 1st equilibrium chamber 13 of said 1st 

W>— 1 5 LT^JEE vibration-proof mechanism section 1 through 

£fcf2;*c^U3:J$ s #A£ti5 <fc o 1st change-over means 15. 
icftoTl^o Z.<T)1&— This 1st change-over means 15 are made of 

4£l 512, H;£#^j&>b&£#J change-over valve 16 which is made of cross 

fe/^AsT* 1 6 b s ^f£#J#l^/i' valve etc., and solenoid 17 which operates said 
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-? 1 6 Srf^lb ^yW'f K change-over valve 1 6. 

1 7 bfrbftZ b<DXfoZ> e And the change-over action is controlled by 

LT, ^yi/^ Kl 7 ft, control means 8 by which said solenoid 17 is 

-?4 9u-7ti1zyy-=L~*y h made of microcomputer having, as main 

(MPU) 3£tf>$d^^£±ft constituent, arithmetic means, such as 

1 1" ^nay KTa. — ^ j&» microprocessor unit (MPU). 

fefcSfMfll¥S!8f£T\ ^<A#J Therefore, the above-mentioned solenoid 17 

&{\?W}&ffl'M&tiZ>£ofct£'? actuates based on control signal from this 

Tl^k^'CfoSo tifcoT, control means 8, the above-mentioned 

V>Mto¥WL8ii*t>0>Mtott&-\z. change-over valve 16 carries out ON/OFF 

±IEyuy^r Kl 7/i* action etc. 

!S?ii(j£tU ±fE^D^^wy 1 6 Said 1st equilibrium chamber 13 is maintained 

^ON/OFFf^tb^5rb"C, in the state of either fixed negative-pressure 

±IE^— 1 3 &\ — ^co state or atmospheric-pressure (atmospheric-air 

AJEE#di* ~£.tctt.j^SL opening) state, or negative pressure and 

fflMO ^MfO^-fi^t^—^co^ atmospheric pressure are made to introduce 

fSM£#t#H"<5#\ fcSv^fj^ ik alternately with fixed cycle (frequency). 

JEE t ^c^JE t ^^^Oi?-^' 9 In addition, when such a negative pressure and 

?r'boT$2(ci|A atmospheric pressure are introduced 

£tu<5 «£ 9 (vi LTi/^So ^ios alternately, it sets, in order to make introductory 

J; 5 'fc^JE^^c^JEEi^ 5 ^ speed of atmospheric pressure into said 1st 

Ki^A^^^^a-^^^X^ equilibrium chamber 13 balance with 

±IE^— 1 3 rt^O^c^, introductory speed of negative pressure, throttle 

B<DMAM^.^S.<OMAMS. valve 19 as shown in FIG. 1 is provided in 

k/ < 7>'Z-&-& : &tc)biZL^ _k|B atmospheric-pressure introduction port side of 

%$&/<;v7 1 6 co^^CJEE^f Art? the above-mentioned change-over valve 16. 
-r-flfltett, H 1 fc^-t-J: 5 * 

[0 0 17] [0017] 

±i2^3£fii8$1#&f5 2 <£> Moreover, negative pressure or atmospheric 

W,ZJ¥-M'£L 2 3<Did'5l:|j: > pressure is suitably introduced into place of 2nd 

35Z#J$^|£2 5&frLX%J£ equilibrium chamber 23 of said 2nd 

^fcfi^^iE^jilOil^A&ftS vibration-proof mechanism section 2 through 

i^l^ioTV^. C.<£>^~#J 2nd change-over means 25. 
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&¥©2 5 ft, H##<£A»?>fc This 2nd change-over means 25 are made of 

S5)tt/^^2 6 change-over valve 26 which is made of cross 

/^fVf 2 6 £f£Sb y U' y valve etc., and solenoid 27 which operates said 

>f K 2 7 <ha : >£>&6 1 b<£>T > &> change-over valve 26. 

So -tLT* SKyi^yWK2 And the action is controlled by control means 8 

7fi % W ^ D/Dtyfan by which said solenoid 27 is made of 

v h (MPU) ^(F>^M^-Wl'& microcomputer formed considering arithmetic 

±ft<b LTff^^ti^'v-Y ^ o means, such as microprocessor unit (MPU), as 

3y^ a -^i^*S*IfS an agent. 

8(CT, ^(DWWii^UM^fi^ Therefore, based on control action of this 

«£5f^&oTV' > <5 , b<£>"Cfo<5 0 control means 8, said 2nd change-over means 

$£iT, ^<DW$^%k8 (Dffl'M 25 carry out change-over action, said 2nd 
fc%\z.&<5\,'>X* ±IE^— equilibrium chamber 23 will be maintained by 

#&2 5^^j^f^f,5- ^ _hfe fixed negative-pressure state or fixed 

jR— ¥Hr£ 2 3 tegf £tf>£JE#t atmospheric-air opening state. 

[0018] [0018] 

#c(c: % 5&fl|jifcd>€>fr3 Next, the action mode about thing of this 

*5lUfc©7l2ltS©t>©fc:ov*T Embodiment which is made of such 

(D, *r©fHft1BflNi:on-CUfc93 composition is demonstrated. 

i'So £"f\ ^i/v^^T^T K!J First, vibration-proof effect to engine 

>P$fcW)lz.tti~Z)$jWiYE% fco idle-running vibration is demonstrated. 

V ^TiftW-f"So ^ 0>^§-o\ In this case, frequency used as object is 20Hz - 

t ft $&8i)%tt 2 0 H z ~ 4 0 about 40Hz. 

Hz%kl£VfoZ)o ^^Tn HIl Then, negative pressure is introduced through 

<D%ZM%'£2 3 fo\z.%ZM$k 2nd change-over means 25 in 2nd equilibrium 

¥18:2 5^LTAffi*^A$ chamber 23 of FIG. 1. 

i*\ H§l£^~¥$r^2 3(OtH Volume of said 2nd equilibrium chamber 23 is 

Sr-tfnd-fSo ^— made into zero. 

B5ig«fllW 2 K:*3 5 y-fir 7 That is, diaphragm 22 in 2nd vibration-proof 

7^22 £f£i& £it#V N J: 9 mechanism section 2 is not operated. 

"t"5„ 5 ^jytSf^^o^T, In such a state, negative pressure or 

%— V5ffl$MU 1 ¥%tL atmospheric pressure is alternately introduced 

1 3l£fi» AE*fctt*aCJEE£: into 1st equilibrium chamber 13 of 1st 
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&lHzflT'fe(D-9-'{ ^/K^lttft) vibration-proof mechanism section 1 with fixed 

£• h o X MX £ ■& <5 <£ o IC -f cycle (frequency). 

-So JbfE-f >v^3. u As a result, liquid in 1st liquid chamber 11 

— 9 7 CDT^r^^lxtt btitz^ provided in downward-direction section of the 

— WM. 1 1 faoyWLfofe'bfe^r ]) above-mentioned insulator 7 tends to flow into 

7 4 7* 5 $riioT^H^^3 1 3rd liquid chamber 31 side through small 

M^btfotiJ:? ki~Z) 0 LfrL diameter orifice 5. 

_hfE/M£:#" !)7/f^5 However, it excites diaphragm 12 which forms 

fa\z.fefe^&feW.(n&WLM$ML said 1st equilibrium chamber 13 on frequency 
£A±<E>j^j£ifcf£T±l!E^— more than resonance frequency of liquid which 

iEl 3£r?l£fifci~<5£ , y t77^ exists in the above-mentioned small diameter 

1 2 d^D^ $ ft, ^. iot orifice 5, volume change of said 1 st equilibrium 

±12^— 1 3 <DMW&ik chamber 1 3 accomplishes by this. 

# 5 J$;£ti<5 i 5 ic&oTV^Stf) Therefore, liquid in said 1st liquid chamber 11 

t\ ±IE^— 1 ft ceases to flow through inside of the 

&_LfE/h£l;3~ U7/f75rt 5r jJS above-mentioned small diameter orifice 5. 

ti&v* <fc 5 -^rcoSkfL As a result, hydraulic pressure in 1st liquid 

1 1 fa(D]&}£&j<% < chamber 11 is made to vary a lot. 

^ffc£-fr?>tb<5:: £ A Liquid in said 1st liquid chamber 11 will be 

t)feW}fc£&$&— 1 ft<7) vibrated in the state of phase which 

8£jEE_h## S:3 f- ^-fe/v-^-liribix hydraulic-pressure raise in 1st liquid chamber 

5 «£ o te&ftttMX'±.z&M-- W 1 1 by input vibration is made to cancel, 

il 1 ft^T&ftliSISj^S d £ By this, dynamic spring constant formed in said 

£&<5o wtUdioT, ±|E^ 1 st vibration-proof mechanism section 1 grade 

-&mmU lmzxMf&Zh will reduce. 

[0019] [0019] 

ifc, MW\feff t Pfc£.-f2>WLW} Moreover, it is vibration produced during 

trfooT, ±|ET^ Ky>^^ vehicles run, comprised such that to engine 

lb<fc 9 i>Jtli£i&ffl&%fc(DtI&ffl}X shake which is vibration of low frequency 

fo&^yi/^i/^—PizttVX further, it is as follows than the 
f±, ID 1 M^l^T^ W>— above-mentioned idle-running vibration. 

1 3 (C^iE^^ALT^ ZLtib In FIG 1, negative pressure is introduced into 

%— 1 3<D^ffi%-\iv<D 1st equilibrium chamber 13, volume of these 1st 
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So i~t£t>h, equilibrium chamber 13 is changed into state of 

mwm\K&Y)Z>?4 J r77 zero. 

Ai 2£f£i)£-£&v^«fc o\c1r That is, diaphragm 12 in 1st vibration-proof 
w <D J; 5 fcjRlttMc&v N "C, mechanism section 1 is not operated. 
>'^<£>fiIjSi{fc# :> _L£(5il£ In such a state, when vibration propagates from 
^g|5$t 6 KWiW}ftfcW&tlt£%ia vibrating bodies, such as engine, to up 
a\ ±IE^— Wlsil lfa<Di&}£ connection member 6, hydraulic pressure in 
fi±#LT\ yfcffe— 8£i£ 1 1 1*1 said 1st liquid chamber 11 raises, liquid in this 
©iftttM:*!!;* - U 7^*4 £il 1st liquid chamber 11 will flow through 
CXf^~^M^^^2(DM—W. large-diameter orifice 4 to 2nd liquid chamber 
H 2 1 ^ t MW}i~ 5 w t t ft 21 of 2nd vibration-proof mechanism section 2. 
-So <I<E>^— j&lEl lf*J<£>?{£ft High damping property will be acquired with 
<r>l$k3r V7-4 *4 £rii CT© flow effect which leads large-diameter orifice 4 
jtft^Ciot, ii5^S^ii of liquid in this 1st liquid chamber 11. 
&1&btiZ> w <fc £ &<5„ As a result, vibration about engine shake which 

* % 1 0 H z jtfP&tf>Ji$:$:£# has frequency of around 10Hz will be held 
■fZ>*-^WszL->7\z.WrZ> down. 

WiWj&lftiz.ih'&friZ) w t t ft Moreover, vibration at the time of engine 
•So £ Ac, /MS;** !)7/f^5$:, cranking which is thing of low frequency and is 
±|Ex.^v?>-v^rc— & «£ 9 vibration of large amplitude by making it make 
JS$t$i:tf)^Iitrefc5 5Hz^T small diameter orifice 5 correspond to vibration 
cO^sl&lcStJ&^-tfrS <fc o IdLT of 5Hz or less which is vibration of low 
*><wt(c:«toT, {£JH$t$:cD frequency rather than the above-mentioned 
i><DXhiXjzM$&<D&kHhXh engine shake, or vibration of these large 
5xy^y^ 7>^y ^B#<75^ amplitudes can be held down now with effect of 
Uk &5 VM2^^iiB#£f£teiiL the above-mentioned small diameter orifice 5 to 
APjiB#^(3^T £>;3MB0jSttl vibration of large amplitude produced at the 
LX > ±!E'h^:#~ y7^f 7 time of sudden start or sudden acceleration etc. 
5<Dj^mzX 9, ^tL^O^:^ Moreover, this small diameter orifice 5 makes 
*M<£>Sib£ , j*j];i&ti'w bfcXi* liquid in said 1st liquid chamber 11 flow to 3rd 
5 X o l£&5o £7c, w<0/h@ liquid chamber 31 side to input of initial-stage 
#}) 7 4 * 5 its WtW}fc^<D'i& load at the time of wearing to vibrating body. 
M&ffct3lfZ>fi}%\$fMV>AtJ\z. It is supposed that equilibrium of internal 
MLXs ±i£^— 1 1 F*3£> pressure in each said liquid chamber 11 and 31 
3 1 flj^ t tftW) is maintained. 
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O^BE^WSr^o^ b b LT 

[00 2 0] [0020] 

^fc, M^.P^^(DZ t> 9 L Moreover, to vibration of high frequency region 

XfflMb 100Hz ftl* (100Hz made into problem as a harsh sound to 

L600Hz (DM ffl&Wctg, (OWl in-vehicle, or 600Hz), it is as follows. 

®j£*fLTIi, 0 1st equilibrium chamber 13 in 1st 

— ffi&ffltffiU 1 3^— ¥ vibration-proof mechanism section 1 in FIG 1 is 

^£riC 1 3 %jz^W&V>tyM\Z-1r changed into state of atmospheric-air opening. 

<5 0 Z.iib¥itif\Z-* Negative pressure is continuously introduced 

lfg|5 2£^J$1"5^:i¥-$J^2 into 2nd equilibrium chamber 23 which can 
3 \z. te^JEE$riiii^(Hj{£2SA £ come, simultaneously forms 2nd vibration-proof 

5±^|CU ^^^"^^^2 mechanism section 2, said 2nd equilibrium 

3£3?ff!-i? n(^^^(ci--5o. w chamber 23 is changed into state of volume 

tUCcfcot, ±Stiit£a$*t 6 & zero. 

^LT0— i&^l lftK-ISS^ By this, vibration propagated in 1st liquid 

foX&tzMWife^ WiM chamber 11 through up connection member 6 

1 1 fa<D}fcifc : &WiW}&'£ : 5>fc. vibrates liquid in said 1st liquid chamber 11. 

#sfe— $5W$fiM& 1 ItJ&l&i'h However, 1st equilibrium chamber 13 which 

%— 1 3 ltt%.ffltik<D& forms this 1st vibration-proof mechanism 

% b t£iXio 9 , Ci ^ \z.Wtft h section 1 is in state of atmospheric-air opening, 

tiZ> ^>ft77Al 2 fi S & diaphragm 12 provided here is vibrated freely. 

Sifti'S «t b tftoTV^o As a result, it will avoid hydraulic-pressure raise 

CD^M^ ±L^MMfcW&<7) Kti in said 1st liquid chamber 11 to input vibration of 

Mi!i^>pJ"LT % ±IB^— ft£H£l the above-mentioned high frequency region, it 

1 f^0)^JEE_h## s 03!»i£ti5 d will reduce dynamic spring constant of this 

bbflV ^ if®jW&Wi£.fo<OWi whole vibration isolator. 

AE:$tfi(6#£(fc £ ti& ZLb b Interruption of vibration of high frequency region 

^itfcioT* ZLhyla leading to harsh sound will be performed by 

©JBBfc#5i*JiS*«©fi» this. 

[002 1] [0021] 

Z<OXo\^> &MM<Dj&1&<Dh Thus, in thing of this Embodiment, 1st 
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<D\z$o\<^X\$, %— ¥§r^l 3 equilibrium, chamber 13 and 2nd equilibrium 

RTf1$—¥W£2 3 -tft-? chamber 23 are maintained in 

ftBUiBSft&fc, fi&VtW^tzfc negative-pressure state or the 

f 5 #\ fo%> atmospheric-pressure state respectively 

JtfEM— ¥^^fvl(ix A separately independently, or it has alternately 

JEE£ fcf2;A;^UEE£:^ specific cycle (frequency) in said 1st equilibrium 

tf)U">f ^ /]✓ (j§) t> o T chamber, and negative pressure or atmospheric 

^At~<5cfc 5 tL x rti(^J:o pressure is introduced into it, by this, to 

T, 7V Kl> vibration of high frequency region which made 

Ltc&M&W$i<£>WiW}fr t b>, w harsh sound object, it can migrate to frequency 

t> *9 # %%{fkb LtcMffl&^ttifc region of wide range, and low dynamic spring 

(DMWi^X\ J£^$iiHOMI?&ifc constant-ization can be obtained now from 

i&fcfrtc^Xs iSWi^^^^iit vibration of low-frequency region which made 

£#5d<t;^^#5cfc5{£# idle-running vibration agent. 

£>o ^(Oj&Wl^^&WcitK ±o By this low dynamic spring constant-ization, 

Xs VV yfWiWjIkZF^h interruption of idle-running vibration and 

9 "mfcffli'ZMWKDMffi&M h vibration about harsh sound will be achieved. 

tl%> Zb bfc& 0 &tz^ {Si^iS Moreover, to engine shake which is vibration of 

W£<DMW}Xfo%^>i/^y ; !/3i*- low frequency, it is as follows. 

^m*fLTfi, S5SS#tt4:# The interruption (holding down) can be 

5Cli:^cto"C, %:(D$$M (Wj performed by acquiring high damping property. 

X^kty) tefrfoo Z. bti i X%2> 0 In addition, it sets in such the state, while the 

fltfo* i o &lKffit£:i8l *"C\ volume sets said 1st equilibrium chamber 13 as 

_hlE^— ¥^^1 3£r^ ^tf)^ state of zero, dynamic spring constant formed 

fltas-tf p ©JKJBKHftJi^S £ <t with insulator 7 which forms resonance effect of 

t>t^ ±IE^M" y 7 >f 4 © liquid and main spring which exist in these 

%RTf&$$:M'gMM~?Z>Zb orifices 4 and 2nd liquid chamber 21 can be 

l^iot, ZtibsfV 7 4 x 4 made to coincide in target (aim) specific 

JkUWi^M^ 2 1 5^ frequency (fi) as shown in FIG. 3 by setting up 

fc<D&MftRR1f±/<*$:Mj& suitably diameter and length of the 

tS^fy^aU- # 7iz. XM$L above-mentioned large-diameter orifice 4. 

£;h/6!l>J/^^$fr£rx 0 3 (Ctf By this, vibration of specific frequency (fi) made 

i~£n < * @ ft Ofa £> ^ N ) i: 5 into objective (aim) can be interrupted now. 

(f 1 ) t-^ft** 
S J: 5»-1"5r t^-CtSo 

waoT, aft (^p>v>) t 
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-r*<Kr£J5«# (f 1 ) ©fift 
&JIWrt-5 Shi- 
fts'. 

[0 0 2 2] [0022] 

#3gi^K>^~tf>mfE<£>^ Next, 2nd Embodiment of this invention is 

S{-ov>T^PJ-T5 0 *HJfiO demonstrated. 

7#fl6l£M"f"'5 fcfl)©, ^0)1$$, It is with up connection member 6 by which the 

(2, @2i:^t$D<, composition is attached to vibrating body as 

S«JM»t5)*L5±SPjilgaJ*f6 shown in FIG. 2 although related with this 

t, $£fcW<DJ y<&l£JGL*)tt Embodiment, insulator 7 of lower connection 

ft btiSTUiMWffitf 9 r member 9 attached to member by the side of 

tib±Mi&&m$tt6 tTpRiiM vehicle body etc., and these up connection 

Wtf$b<DT9[\z.for>X}LW38.Wi member 6 and lower connection member 9 

fcfrb<DMWi&%k®LRTfM%i1r which does, and absorbs and interrupts 

£ef Wo. 7 t. vibration from the above-mentioned vibrating 

Vi/=L 7 ltZttl,XW.F\\£ body, it is based on being made of 

WtH b%i%>\><DXfooXWHiffli vibration-proof mechanism section 1 formed in 

tti5fEft"C&<5*&#©£l'A$ti5 liquid chambers 111 and 31 which it is serially 

fc^l 1 1> 3 1, RXIZtih provided to said insulator 7, and seal liquid 

MM<DTJjM\zf 4 177^3 which is incompressible fluid, and air chamber 

2%-frVX&l-ftbtiZ>£%'£3 33 provided in downward-direction section of 

3 \zxi&&£ti&p3ti8.fflM& 1 these liquid chamber through diaphragm 32. 

h<DXh% 0 

[0 0 2 3] [0023] 

w£><£ 5 fcSJfrffl^tte&V^T, In such a basic composition, the 

±f5K>fii#l1#gB 1 it , fc<D£ o above-mentioned vibration-proof mechanism 

t£M$.frht£ : bh<bX'&>Z> 0 -f section 1 is made of the following composition. 

t£t>h. ^PjWf&MIR 1 ftu ± That is, this vibration-proof mechanism section 

i'v'a. u — 7 <D— lis with main chamber 111 which is made of 

Xs ZO^Mftl&J&Zti&Wg. liquid chamber in which the cavity wall is 

<5 h<OXh-o T-hfE'f 1/ formed, and is directly propagated in one part of 

U"-^ 7 t*b<OW(§hi$Wfiik the above-mentioned insulator 7 by vibration 

fc$f£2x53fel£E 1 1 1^, from the above-mentioned insulator 7, while 
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±^ 111 b'Y%<Oit}) ~7 -i * connecting so that the above-mentioned liquid 

U7/f^) 5 LT may flow through said main chamber 111 and 

IMW.Wt^WM'th X o small diameter orifice (small diameter orifice) 5, 

1 1 ±IB±^ 1 1 it forms through diaphragm 22 between 

1 t <Dfi\ tfWlfcfr hteZ> %&—<D accessory cell 31 which is made of composition 

tt^OJK (jg— ft9M£) 3 9 \CX that between the above-mentioned main 

MXbtitzffl$.fi*bteZ>W i \'M3 chambers 111 is partitioned off with partition 

1 ts _bIE±^l 1 1 £±!E^ plate (1st partition plate) 39 of 1st which is 
— tt#M£3 9 b<?)T£\\z.&4 17 made of rigid body, and the above-mentioned 
7^22 $r^LT^fi5t$tL5 h main chamber 111 and said 1st partition plate 
Ot'fcoT, ^ffi^/cfi^^EE 39, comprised such that it is based on being 
<D o yi^tifr—jonhvylfi made of balanced chamber 23 formed so that 
^A£tl<fc ?lz.l&f&&titc.¥-'$! one of things might be introduced among 
1&2 3 t . frbfe&ZL h £r2S# negative pressure or atmospheric pressure. 
tir%> i>(OX*foZ> 0 ^LT, And in such a composition, 2nd partition plate 
<DX 5 ^^j^M^i^T, JLfE± (2nd partition plate) 44 of stopper combining is 
M 1 1 1 f*J"C£>oT±l£ 3 P$riE provided in upper-direction section of 

2 3 &J&$tT Z> &4 -Y 7 7 2 diaphragm 22 which is in the above-mentioned 
2(D±jjU^l*x h y*ffi&<D main chamber 111, and forms the 
&~©ft#MR tfcSMK) 4 above-mentioned balanced chamber 23, 
4&Wtftt>ti. iE^x ^W^%— furthermore, 2nd orifice (2nd orifice) 4 which 
tt§Jffi 4 4 <£>— ^{d (tTC £ ft IS becomes one part of said 2nd partition plate 44 
PBfili§: ; fH"57^1;#~!J ~7 4 * from large-diameter orifice which has major 
frbte&%~<D$-y 7 -< * {% opening area is provided. 

It!l7-f7) 4#Kt*e>*t6 And 

«t 5 KufeoTV^So LT5LM„ Furthermore, one of things is introduced 

±l£¥$i^2 3{c(2, #J&#I£ continuously or alternately into the 

2 5©f£lbtcJ;0, £JBE*fcfi above-mentioned balanced chamber 23 by 

Tc^CfEtf) 5 "^k v x "f tit*— ~%o> action of change-over means 25 among 

t £>;&s % <5 V negative pressure or atmospheric pressure. 

\z # A £ti£«i:9^&o"CV N -5 In addition, change-over means 25 which carry 

"b<£>"C$><5 0 CI <£> <fc ? Id out change-over action so that negative 

¥f£riE2 3 (c^JEE^fcfiTc^JEE pressure or atmospheric pressure may be 

£:£5{3:^A£-lt5 «fc 5 M#J$& alternately introduced into balanced chamber 

YEW}$:ir Ztyfe^gk. 2 5 fiH^" 23 in this way are made of change-over valve 

#t?A»5> fr^f 2 6 26 which is made of cross valve etc., and 
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2 6&%IW) solenoid 27 which actuates said change-over 

WW K2 7 t, valve 26. 

Z>h<OX'hZ> 0 £fc> ±!E#J|& Moreover, in order to make introductory speed 

s^T* 2 6 V>iz%WM~h#~- V of atmospheric pressure into the 

ffllctt:* ±IE¥1£ril 2 3 F*J^£> above-mentioned balanced chamber 23 

^c^JEO^AjiS$r^JEco^A balance with introductory speed of negative 

iiJf £ '< 7 £ -fr 6 #> K: , pressure, throttle valve 29 as shown in FIG 2 is 

HI2 fc^H"<fc 5&$ED#2 9j4* provided in atmospheric-pressure introduction 

f9:tt £>;ri<5<J: o f£&o"CV N 5o port side of the above-mentioned change-over 

r<ft<J; sftltJ&Klfc^T, ±IS valve 26. 

iiO&^ljc 2 5 C9±fS W J <i Y In such composition, control means 8 to control 

2 7 <DftW)*ffl'$l-tZ>ffliM^& action of the above-mentioned solenoid 27 of 

8 ifiWf bins <£ 5 (fitoTV^ the above-mentioned change-over means 25 

5„ ^<D®m^$&8^ are provided. 

a^ntyfa^y KMPU) This control means 8 are formed with 

£riffc£ Lfc^S£¥ft3F;d>£>& microcomputer which is made of arithmetic 

£-7^f $ u ^i/t'zL—pizxM means which made microprocessor unit (MPU) 

jSSftSipfcfto-Cl^Sfc© agent. 

[0 0 24] [0024] 

Z<0&?teffi&frbti:%&MM The action mode about thing of this 

V>WM {%—<0%%<DWM) <D Embodiment (2nd Embodiment) which is made 

t><£>fdol>T<E>, ^OfftftflBtK of such composition etc. is demonstrated. 

^tcov^TRW-t"5. **J* # In addition, fundamentally, the action mode of 

MMoi&MiDbVHD, ^:<DWWi thing of this Embodiment is the same as thing of 

IBftt), ±15^— said 1st Embodiment. 

<DMM<DJ&M<D±> (O t IrI CT'fo The different place, vibration-proof mechanism 

<5o ^^JI&S <t w-5f3\ BSSi section in said 1st Embodiment, to three 

ttMBSW 5 ,, ±MM—<OMM<Dl& pieces being provided, in this 2nd 

fflZ(Di><7)fc)5\t^Xl$ 3 'ili&tt P> Embodiment, it is a point used as two pieces. 

tiT V ^ <£> f c *f L T , ~ <D Hereafter, the concrete effect is demonstrated . 

SUfeW^motWlcisv^Tfl, First, to idle-running vibration, it is as follows. 

2 , f@£ftoTt/ , ><5,ft"C$>5o SI By operating the above-mentioned change-over 

T\ ^Ol^^f^ffllcol^t means 25, it has specific frequency in balanced 

ffc9J"t"5o 4i\ T-r" Ky^^ chamber 23 provided in downward-direction 
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Slb(c3tLTtt„ ±!£#J&¥I* section in the above-mentioned main chamber 

2 5 £"f£Uj w t <£ o 111, and negative pressure or atmospheric 

T\ ±!E£l£E 1 1 1 ^K^T^^P pressure is alternately introduced into it. 

fcK»tbtLfc5pftr^2 3K^ ^ That is, pressure (volume) of the 

JE£fc{i^JI$T#^:£>^i£$f above-mentioned balanced chamber 23 is 

£ t>oT££(;i3gA£-£<5 <£ 5 changed by carrying out ON/OFF action of the 

\z.-f%> 0 i~fet>h^ ±IS^0^^ above-mentioned change-over means 25. 

&2 5£ON/OFFf£ib£-ti: Hydraulic-pressure fluctuation in the 

<5d£{c«fcot\ ±IB 3 P^H2 above-mentioned main chamber 111 produced 

3<DI£t} ($8!) SrXflsStf, by idle-running vibration input through the 

Ztilz.£'oX > ±IB'<^v / 3.i/ above-mentioned insulator 7 by this is 

—9 VZfrlsXAtJ&tiZTJ absorbed. 

KU ^^^M^X-oX^-f^^ As a result, dynamic spring constant of spring 

IE±^1 1 1 ftOS£J±l>ji!j£-K system formed in the above-mentioned 

4X"t~5 X 9 l£"f~<5 0 •t^'^p^:, insulator 7 and this vibration-proof mechanism 

ii2^y^al^-^7Mffi section will fall. 

^^SpB^TTf^c^tLS/^^ Absorption and interruption of idle-running 

(DWi/ < %'fe$fcffiVkTi~& Z.kb vibration will be performed by these. 

10 0 2 5] [0025] 

~t.it, ±.fZT4 K U isfMW} X Moreover, to engine shake which is vibration of 

9 h~S.tei&ffl&$ti(DMW}XfoZ> low frequency further, it is as follows than the 

^.y i?v i/i— 9 fctt LTIi, above-mentioned idle-running vibration. 

±!2i^ 1 1 1 t ©j^ 3 1 t<D Inside of orifice (small diameter orifice) 5 which 

f^M^i'^'tV 7 4 * (/MI connects between the above-mentioned main 

jryy^T,) 5 rt£r, ±.W@Lfc chamber 111 and accessory cells 31 is made for 

ti*'lMW}1~Z> X o K d tUc X the above-mentioned liquid to flow. 

ot> m^v/^S/^*— ^co®ijx It is supposed that absorption and interruption 

RlfMWi&frti: o^-tt LTV^ of engine shake are performed by this. 

<5 0 ~f t£t>h, Z.(T>3Li/\/y\/ That is, vibration about this engine shake has 

x-^^itSSilt ItllO frequency of around about 10Hz. 

H z wti&(Dffifo%i:%^1-Z>i><D Therefore, it is difficult to aim at vibration 

X*h%(DX% ZtilzftLX, Wl interruption by making dynamic spring constant 



11/4/2003 



33/42 



(C) DERWENT 



JP10-61715-A 



THOIVISOIM 

^ 

DERWENT 



< -f 5 £ K <fc o low to this. 

XffiW}M%i%^Z>Zkl$®MV Then, in this Embodiment, fixed negative 

$>2>o %Z.X\ ^MMoMMlz. pressure is continuously introduced into the 

^v^Tfi, ±!SRjfi!1$^£B 1 £: above-mentioned balanced chamber 23 which 
J&&+&±& I ffii£.2 3 (£— forms the above-mentioned vibration-proof 

<^AJEE£rii§)i!#j(£^A"t"5 X o mechanism section 1 , volume of said balanced 

£C U 2 3 <D&$M& chamber 23 is maintained in the state of zero, 

•if n<DftWtiZ.QfcWi~Z)o ^tU£ Inside of small diameter orifice 5 formed 

iot, ±I5±^1 1 1 bBl£ between the above-mentioned main chamber 

3 1 koT^zj&fa&tiZi/b&jr 111 and accessory cell 31 is made for the 
U7>{75 ft $r±IB^^d5^ib above-mentioned liquid to flow by this. 

"f 5 Z<D$iW-<DffiM Fixed damping force is acquired by viscous 

{£# 0 £ iot, aI: drag accompanying flow of this liquid. 

(Offint) 0 M"t"5o And suppose that attenuation of the 

IT, w<Dflic||;£){£<fco'Cx ± above-mentioned engine shake is aimed at 

fZ^yityy*.— ^<£>^c^£H] according to this damping force. 

[0 0 2 6] [0026] 

— ^ffiO^ff^l^IIi £ On the other hand, to high frequency vibration 

tiZZh V %<DWRbt£Z> 1 0 of 100Hz constituting cause of harsh sound 

0 H z L 6 0 0 H z %eJ&<D made into a problem while vehicles are moving, 
mm&m<D&mztt LTttu ± or about 600Hz, it is as follows. 
I2i>0#!^fi2 5 $rfNtt£itT\ The above-mentioned change-over means 25 
±!E¥$^2 3 Sr^MUfiJfeWilfi are operated, the above-mentioned balanced 
$Hc1"5 0 dftf-.fco-C, ±IS chamber 23 is changed into state of 
?fl2 3tt, ±IB^ >"y=L V atmospheric-air opening. 

—^7 StlUiTakiE 1 1 lrt© The indoor volume will vary with these freely to 

f&ffc&^LTA^)$ti<5-LiBii) vibration of the above-mentioned high 

Mtitfk^tiikWl^tt IT, %:<D!sL frequency into which the above-mentioned 

ftSISri 5 S ft ^{kSri-S t balanced chamber 23 is input through liquid in 

tte&o ^(0$^ ±IE±^1 the above-mentioned insulator 7 and 

1 1 fttf>f&ft:ri, ±IE±H 1 1 up-and-down main chamber 111. 

1 ft (ci&tt ^ftfcj&ZttSOtS 4 As a result, liquid in the above-mentioned main 

4 (Djtf&jr !J7>fX40ir5 chamber 1 1 1 comes to flow freely through place 
$riio T i ft {d^liljl" 5 «£ 5 1 of large-diameter orifice 4 of 2nd partition plate 
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*V3&ffl$WftM1r2> 44 provided in the above-mentioned main 

'<%&<DW}s<%7i[%(.lt&< #D;i chamber 111, dynamic spring constant of spring 

bfo&Zh kfeZo fi£oTv # system which this vibration-proof mechanism 

}) 7 j X4<DfflQ SnftCUfc Ctz section forms will be restrained low. 

Mffl&&Wi<DM$r&?rt£t>ti2> Therefore, interruption of vibration at high 

Z.bbte% 0 ^.<OXo\^> #H frequency according to opening area of orifice 4 

M<D]&m<nb<V\z&i<^Xl$, $) will be performed. 

&/<ju72 6^a>f>#5#J&# Thus, in this Embodiment, many kinds of 

^2 5, y$i£#J&3^:2 5<Dft vibrations will be absorbed and interrupted by 

WlfcX^X. ^(O^fy^^fD^. effect of balanced chamber 23 grade from 

/ fki"5 2 Pi?^ 2 3H<7)f^fll(c:«J: which the indoor volume varies with actions of 

ot, W!kWf$k<nWi%i£*R&Jk. change-over means 25 which are made of 

X$ : MWT&tiZ>ZLb bfeZ> 0 change-over valve 26 grade, and said 

change-over means 25. 

[00 2 7] [0027] 

&MM<D : f&M<nh<D\z.io Moreover, as shown in FIG. 2 in thing of this 

V^Tfi. M 2 (C7Fi~#n < „ ±|E Embodiment, it is in the above-mentioned main 

±^1 1 l[*)-efooT, Jrf£¥ chamber 111. 

W£ 2 3 ttetftfr Z> ^f77 Comprising: 

A 2 2 mfofrbft 2nd partition plate (2nd partition plate) 44 which 

%>%Z. (D\ttyWL f±#M£) becomes upper-direction section of diaphragm 

4 4 ^l&jj- fbftS J: 9 (ciftoT 22 which forms the above-mentioned balanced 

V N 5o ftot, ^<P^z:£t9MK chamber 23 from rigid body is provided. 

4 4 £>f|=ffi{£ J: 9 ^ ±i5fif!|jft Therefore, when input vibration from the 

/5> P> <0 A^/iit!jd 5 ^:^'l | iO t> above-mentioned vibrating body is thing of large 

XhZWi'a, ii$tZUWlfofrb<D amplitude, by the way, as for stroke to 

tfHb Xil fcXiXhtcb&tiZ) downward direction of up connection member 6 

±gRji££!Htft 6 ©T^OJ^ H brought about by vibration input from said 

a — if it, r. <D%—tt$)WL 4 4 vibrating body, this 2nd partition plate 44 will be 

<D b r h VJb $>binZ>Z b bt£ stopped by effect of this 2nd partition plate 44. 

5 0 1~ t£t>h* tt^O^S 4 That is, this 2nd partition plate 44 achieves role 

4 fi^B5^^©OF^|ff)^ H y /< of internal stopper of this vibration isolator. 

<D'&B%%:tc1' J: pd&oTl^ And protection of diaphragm 22 which forms the 

%>i>V>T°fo%> 0 ^rUT, Z<DX above-mentioned balanced chamber 23 at the 

H v /*ffliife<Dft% K <fc 9 > time of vibration input with effect of this stopper 
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A^fcfcft <5-blE¥$ff^ 2 3 function will be achieved. 

& : &tilLi~ 77^ 2 2 (7) As a result, volume change of the 

{£H#I2I *b;ft/£ Cl i b &-5 0 ^ above-mentioned balanced chamber 23 will be 

tf>jj£;£, ±.%£¥-W& 2 3 <£>3£f| performed normally, reduction of dynamic 

£iktflE1%iz?rtj:ibtiZ> ^bb spring constant can be secured now. 

&-f 5- b&XZZ «fc 9f-ft 

[002 8] [0028] 

[3B0J <£>$);£] [ADVANTAGE OF THE INVENTION] 

jgfMfrcft!? According to this invention, it is related with 

tttf (btiZ>±.1®T&&Utt b > vibration isolator of liquid filled system which is 

#Wi<D? J"**S J fc?jl0#W'£>ti/ made of insulator of up connection member 

&TMM1&1&tt k > Ztih±M attached to vibrating body, lower connection 

MfttfflbTiRit&M&btoflR member attached to member by the side of 

£fooT±1E$UK)fr;& i b0>SI]Sj vehicle body etc., and these up connection 

%W&Jkl$M$x~$~ : Z>'< y->a V member and lower connection member which 

— 9 b , ^HH' y^a V'—PK. does, and absorbs and interrupts vibration from 

j&L'CIttyyicKtt bfi&h<V~? the above-mentioned vibrating body, and 

fo^T#J£ffiteMfcT*h%>W.fc vibration-proof mechanism section formed at 

<D%tA&ti?>Wi&^\zXM$,£ liquid chamber which it is serially provided to 

■ti%ffiffl$ffl1Rb* frbfc&ffii said insulator and seals liquid which is 

fl^A5Stf>IHfi3SfiU:|ifl LT, incompressible fluid. 

Jtf2l#;8if$i$ip15£:> #JEE$H&$t While forming with diaphragm of the form of an 

W<Dl&X&}nZ>WL'!3Lb , ^JEES elastic diaphragm which divides between liquid 

tz.\~£iz%HL<DMX$: ti/S^P&iE chamber which seals incompressible fluid in the 

b* ^tibMlsLb¥-WMb<Dffl above-mentioned vibration-proof mechanism 

£tt#J 5 WteMti&ty; (Dffj^y section, balanced chamber into which negative 

7 i» b KiTT^fiJc'fS b b t> pressure or atmospheric pressure is introduced, 

3RB&£««»&$8c1BKl7, and these liquid chambers and balanced 

ZtibWi&ti&<D&iWiffliffiM<0 o chambers, between liquid chamber which 

<>(D$WiWMMlz.Wil'f h provided two or more said vibration-proof 

fitzM^b^oVjW^M^KWt mechanism sections, and was provided in one 

ttbii1tffiiMb<Df&'k:$ry y <i vibration-proof mechanism section in these 
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^icTiiftrL, $.tc* Z<D£o multiples vibration-proof mechanism section, 
^fil^^ioV^Tx ±12— and liquid chambers provided in other 

Mfflffi&UfcfS!. if btitcW-ffilsLO vibration-proof mechanism section is connected 

b'Z.h\z.^ ^.l£t.tzi£iz^.S.<D in orifice, moreover, in such composition, since 

0 *>Wl/>i*tb^»— ji<Di><Dt: s composition which introduced continuously or 

#Ji&¥^£::ft LT\ Jli&WKJfcfc alternately thing of the either negative pressure 

<5tMi£3D£» %$AT&£?\z. or the atmospheric pressure through 

L/c^$c;$r§«<5 d b b Vtz<D change-over means is taken at place of 

"C\ ±IE¥$J2iE(^A£ti5^ balanced chamber provided in the one 

l£1Ztz.\tjz%Hi<DW& : fci&.'E[M above-mentioned vibration-proof mechanism 

mr%> b \z. J; ot, T4 K V section, by controlling suitably state of negative 

y b Lfc{S;JIIi££fc pressure introduced into the above-mentioned 

$,<D$B.W}frb* ^.h^O^^M^. balanced chamber, or atmospheric pressure, 

b LtcMffl&$kt&<DMWiiz.X\ from vibration of low-frequency region which 

J&\/^%&\g{(DM$.%(.i$,liZ.t>ti<> made idle-running vibration start to vibration of 

X % i&WJ'^fe&it&MZ} - b high frequency region which made harsh sound 

rt s "C£5 J: o ic&ofc 0 ^(Dfe object, it can migrate to frequency region of 

^ ^Oti^^^b^io wide range, and low dynamic spring 

T, Kil >^fj > Rtf, constant-ization can be attained now. 

£ \> 9 1H£§lt*5^iJO$$lr£r As a result, interruption of idle-running vibration 

MZ> b&X% %> £ 9{£&o and vibration about harsh sound can be aimed 

tc 0 Iztiy {£J^i&ifctf>t§!it)T*& at now by this low dynamic spring 

%>x.v*syyzc — t\z.%\^x constant-ization. 

fi* WM&Q&'&ibh Z. b \z. £ Moreover, to engine shake which is vibration of 

ot, %<dM$t (ffii-Thfy) % low frequency, it is as follows. 

MZ> b&XO? %> £ 5 Ic & o The interruption (holding down) can be aimed at 

tz 0 now by raising damping property. 

[00 2 9] [0029] 

£fc> ±lE"f ls*sa. 1"-?<DT Moreover, it is while providing 2nd partition plate 

JjMlzj&rflg: tiZM^ftXfoo (2nd partition plate) which is made of rigid body 

T±IE 5 } z §ri[&7i£$"t"5 4? 4 -Y in place of upper-direction section of diaphragm 

77J*<D±.1oU<nb RiJ which is liquid chamber interior formed in 

ffr&*£>fc53R— fl>tt#J4R {%— downward-direction section of the 

tt#Jt£) %&tfZ>bbb\z^ ^ above-mentioned insulator, and forms the 

t£%ILtt:$}$i<Db above-mentioned balanced chamber, in what 
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* ZWL ft 5 <k 5 U t> <^ fc*5 
ft # ^cS(Bo 1 0) a» b * 5 



provided large-diameter orifice which has major 
opening area in place of said 2nd partition plate, 
even if input vibration from above-mentioned 
vibrating-body side is made of thing of large 
amplitude, said 2nd partition plate will achieve 
role of stopper, by this, protection of diaphragm 
which forms the above-mentioned balanced 
chamber can be aimed at now. 
As a result, action of the above-mentioned 
balanced chamber can always be maintained 
now in the normal state, reduction of dynamic 
spring constant of this whole vibration isolator 
can be attained now. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



[® 1 1 [FIG. 1] 

&%WV>1£— <D-%M<DMte\zi)* It is cross-sectional chart which shows the 

fr&i><D<D^ -?-£>:£#^$c£:7F whole thing composition concerning 

+flB5riBISI"Cfc 5« Embodiment of 1st of this invention. 

[02] [FIG. 2] 

^lw|lo$i(Olii:)5» It is cross-sectional chart which shows the 

^SfctfXD, ^<Z):£'fM#j$£r7F whole thing composition concerning 2nd 

"t"$£#fiBI3T?$><5o Embodiment of this invention. 

[HI 3] [FIG. 3] 

7 4 x<D%kRZfjk£&M& It is figure which shows change state of 

w £ l£<fcoT^$c£ti/<5S!l''^ dynamic spring constant and damping 

feWRX?Mi.m&M<£> : &fcttWi$: coefficient which are formed by choosing 

7frtWWfo&o diameter and length of orifice. 
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l l 

ill 3cM 

12 ^f77^ 

i 3 

14 mum 

l 5 

l 6 SO&^/v:/ 

17 y^/^K 

1 9 
2 

2 i 

2 2 ^^^yy.J^ 

23 

2 4 tbgJSWt 

2 5 m-^Jm¥©(^¥©) 

2 6 $}&/</v7 

2 7 yw^fK 

2 9 &<9# 

3 $ = i$£tiMft& 

3 1 mm 

3 2 ^t77A 

33 



3 9 m-<Dft.®m (fg-tts) 

ft) 

4 7 4* (m~*v 

4 4 %-<D#:®m (%-i±® 
ft) 

5 /J^!l7-f7 (t^7^ 
*> 

6 ±«Big&«tt? 

7 ^y^au-^ 

8 fluffing 

9 TMi&» 
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1 1st vibration-proof mechanism section 
(vibration-proof mechanism section) 

11 1st liquid chamber 
111 Main chamber 

12 Diaphragm 

13 1 st equilibrium chamber 

14 Partition member 

15 1 st change-over means 

16 Change-over valve 

17 Solenoid 

19 Throttle valve 

2 2nd vibration-proof mechanism section 

21 2nd liquid chamber 

22 Diaphragm 

23 2nd equilibrium chamber 

24 Partition member 

25 2nd change-over means (change-over 
means) 

26 Change-over valve 

27 Solenoid 

29 Throttle valve 

3 3rd vibration-proof mechanism section 

31 3rd liquid chamber (accessory cell) 

32 Diaphragm 

33 3rd equilibrium chamber (air chamber) 
39 Partition plate of 1 st (1 st partition plate) 

4 Large-diameter orifice (2nd orifice) 

44 2nd partition plate (2nd partition plate) 

5 Small diameter orifice (orifice) 

6 Up connection member 

7 Insulator 

8 Control means 

9 Lower connection member 
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[FIG 1] 




■ 'jPp.-.—- 25 

26 ^ 
(from top to bottom) 
atmospheric pressure 
negative pressure 
negative pressure 
atmospheric pressure 



[HI2] [FIG. 2] 
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6 




(from top to bottom) 
negative pressure 



atmospheric pressure 



[m 3 ] [FIG. 3] 




f, " fn 

(from top to bottom) 
moving spring constant 
low back coefficient 
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